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P  Zc>  r. 

The  Committee  met  once  during  the  time  period  oav«red~'l>y  the  abbve  grant;  a 
report  of  the  September  13-14,  1989  meet-ing"Ts^ attached.  During  this  meeting 
the  Committee  identified  the  need  for^a  panelf te-be  set  up, under  the  Committee 
to:  Z 


U  l. 


evaluate  the  scientific  impact  of  a  global  network  of 
fiducial  sites; 


2.  examine  strategies  for  implementing  and  operating  such 
a  network  in  the  light  of  anticipated  scientific  return 
using  existing  capabilities  where  possible;  and 

3.  assess  whether  such  a  network  would  provide  a  suitable 
global  infrastructure  for  geodetic  and  other  geophysical 
systems  of  the  next  century.  '■a 

The  formation  of  a  Panel  on  A  Global  Network  of  Fiducial  Sites  will  be 
considered  by  the  Executive  Committee  of  the  Governing  Board  of  the  National 
Research  Council.  If  approved,  it  is  anticipated  that  the  panel  will  have  a 
two  year  life  span  and  a  published  report  will  be  issued  on  the  findings.  A 
tentative  meeting  of  the  panel  is  planned  for  January  24-25,  1990. 


The  Committee  plans  to  continue  to  review  the  activities  and  research  in 
geodesy;  identify  basic  research  opportunities  and  applied  research  needs;  and 
recommend  actions  to  meet  future  national,  societal,  scientific  and 
technological  demands  on  geodetic  science,  including  surveying,  mapping,  and 
photogrammetry.  The  Committee  encourages  interdisciplinary  application  of 
geodesy.  It  expects  to  take  a  leading  role  in  relating  federal  geodetic 
research  programs  to  the  needs  of  the  civilian  and  scientific  communities  and 
to  assist  these  groups  by  clarifying  requirements. 


NATIONAL  RESEARCH  COUNCIL 
Board  on  Earth  Sritnc**  and  Resources 


Committaa  on  Geodesy 

Report  of  the  Meeting,  September  13- 14,  1989 


September  1 3,  1939 

Attendees  -  J.  Rundle  (Chan),  C.  Goad,  T.  Dixon,  E.  Metzger,  J.B.  Minster,  fi.  Sailor,  H. 
2rhn,  M.  Chapaan  (USGS-Natl.  Maspmg  Div>,  W.  f-'encott  tlSGS^Mer.lo  Park},  W.  Strang* 
huSNCAA),  fl.  Baltuck  (NASA?,  D.  Scull  (OoT),  D.  Alnp  iCoast  Guard),  R.  long  tNatl.  Res. 
Ccunci  1  > 


Orl:n  discussed  the  need  for  members  to  be  cognizaot  of  sny  activity  that  aay  be 
construed  as  bias  by  a  member  in  the  Committee's  deliberations  a*»d  reports. 

Rundle  noted  that  2  members  were  scheduled  to  rotate  off  the  coaaittee  zl  the  end  of 
the  year  and  that  Don  Wilbur  had  declined  to  serve.  Replacements  are  needed  in  the  ?reas 
of  instrumentation,  geopotential,  and  classical  geodesy/surveying. 

ACTION  -  Rundle  to  prepare  a  list  of  proposed  aeebers  and  alternates,  including  vitae,  in 
the  first  two  categories  and  request  Ivan  Mueller  to  propose  a  neiber  and  alternate  for 
the  third  category. 

The  Committee  discussed  the  activities  of  Boards  and  Committees  as  viewed  by  the 
supporting  agencies  and  the  scientific  coaaunity  and  whether  agencies  were  obtaining  good 
scientific  advice  from  intraagency,  interagency  and  agency  organized  study  groups  as 
contrasted  to  study  groups  organized  by  outside  agencies,  such  as  the  NRC/NAS  study 
qroups.  Also  discussed  was  whether  the  scientific  community  and  federal  agencies  are 
better  served  by  committees  such  as  the  Committee  on  Earth  Sciences,  *ade  up  of  agency 
people,  or  by  disciplinary  committees  such  as  this  one  made  up  of  independent  scientists. 

Committees,  such  as  the  NEC  Earth  science  Coaaittee,  are  not  unusual  where  there  are  a 
number  of  agencies  involved  in  a  common  activity.  Of  concern  is  that  such  Committees  be 
politically  balanced.  Coaaittees  such  as  this  Coaaittee  can  see  to  it  that  the  activities 
and  programs  have  an  intrinsic  merit  that  transcends  specific  agency  preferences.  The  NEC 
Committees  do  provide  the  independent  view  of  the  coaaunity  as  to  scientific  viability  and 
procedure. 

In  the  past,  this  Coaaittee  has  had  difficulty  eliciting  topics  and  issues  to  be 
studied  froa  the  agencies.  The  Coaaittee  sight  stress  those  things  that  it  can  do  for  the 
agencies. 


Or  1 i n  -  (Referring  to  the  tasks  of  the  Coaaittee  as  noted  in  the  recent  proposals  for 
agency  support.)  The  charge  to  the  Coaaittee,  when  first  formed  in  1975,  dealt, 
primarily,  with  the  application  of  geodesy  to  other  sciences,  surveying  and  Napping. 
Included  was  also  a  charge  to  look  to  the  health  of  Geodetic  Science.  Through  the  years 
the  charge  has  changed  due  to  the  needs  of  the  federal  agencies  as  indicated  by  requests 
for  specific  studies.  The  original  charge  has  never  been  formally  changed;  but,  in  fact,^^ 


the  charge  is  exemplified  by  the  tasks  enunciated  in  each  veer’s  funding  proposal. 

Rundle  -  These  proposals  characterize  the  actions  of  the  Coaaittee.  The  proposal  states' 
the  long-term  goals  of  the  Coaaittee  and  what  it  e..pects  to  accomplish  over  the  next  *ear‘ 
or  two. 

If  members  or  agency  representati .es  feel  that  changes  in  the  Committee  tasks  are- 
r.ecessary.  they  should  transmit  their  thoughts  to  me  or  to  Orlin. 


Grim  -  If  ore  examines  the  tasks,  one  notes  that  support  for  the  furtherance  of 
theoretical  geodesy  has  been  dropped.  This  has  not  been  a  major  activity  or  desire  of  any 
of  the  federal  agencies  or  fro*  the  scientific  community.  JffTX^.obl e®  arose  at  the  last 


Bundle  -  As  program  -hairaan  of  the  Geodesy  Section  of  the  AGU  (netting,  C.  Counsel***  sent 
me  *  letter  he  had  received  fro®  Patrick  Fell  (OHA)m  which  he  lamented  the  apparent 
decline  of  traditional,  classical  geodesy  within  the  AGU.  The  AGU  program  is  developed 
fro*  the  papers  that  are  submitted  and  the  few  that  covered  this  area  were  included  in  the 
session  entitled  ‘Hi seel  1 aneous  Geodesy  . 

Strange  -  It  was  unfortunate  tnat  the  session  was  scheduled  at  the  sane  tine  as  the  dinner 
for  Ted  "Flinn.  It  is  doubtful  that  conventional  geodesy  will  ever  return  to  AGU.  It 
probably  would  be  better  to  build  up  conventional  geodesy  in  ACSH  (American  Congress  on 
Surveying  and  Happing).  The  pacers  that  relate  to  conventional  gravity,  such  as  gravity 
reference  networks  and  absolute  gravity  networks,  have  also  disappeared  from  the  AGU 
program.  Those  studies  don  t  seem  to  have  a  home;  they  tertainly  do  not  belong  in  ACSH. 

Hinster  •  The  Committee  should  e. press  its  concern  on  this  matter.  There  is  a  tendency  to 
have  fewer  research  papers  in  classical  geodesy,  because  there  are  new  tools  and  geodesy 
is  being  done  in  a  different  manner.  This  should  not  translate  Into  conventional 
techniques  not  being  taught.  One  does  not  want  to  lose  an  understanding  of  gravity  and 
the  uses  for  dense  measurements  on  the  ground. 

Strange  -  I1GS  is  working  with  states  that  want  reference  networks  that  approach  a  part  in 
IS7.  It  is  inconceivable  that  those  individuals  will  attend  an  AGU  meeting;  they  are  no re 
likely  to  attend  ACSH  meetings.  However,  gravity  should  be  beefed  up  in  AGU.  The  AGU  is 
more  a  scientific  society  that  deals  with  earth  sciences,  whereas  ACSH  deals  with  more  of 
the  surveying  and  land  information  aspects.  Both  organizations  are  involved  in  high 
accuracy  geodetic  data,  but  the  applications  are  different.  Hembers  of  the  AGU  are 
interested  in  the  interpretation  of  the  data  for  earth,  ocean  and  space  processes, 
whereas,  members  of  ACSH  are  interested  in  the  point  values  on  the  ground. 

Goad  -  Those  who  participate  in  the  AGU  sessions  are  no  longer  collecting  data  on  a  point 
by  point  basis.  They  are  interested  in  data  obtained  from  space  platforms  to  look  at 
wavelengths  from  1/2"  to  1°.  The  art  of  collecting  data  on  a  point  by  point  basis  is 
losing  importance  to  those  scientists  who  desire  to  interpret  the  data  in  terms  of  earth 
processes  and  not  as  bouguer  anomalies  at  a  point. 

Sai  1  c*-  -  Although  this  Committee  is  more  science  than  engineering  oriented,  it  is 
necessary  for  us  to  keep  abreast  of  new  technology  and  engineering  issues  in  order  to  be 
able  to  recommend  how  the  latest  technology  can  be  applied. 

Bundle  -  If  this  Committee  intends  to  follow  up  on  the  technology  issues  and  the  relative 
role  of  science,  our  proposals  to  the  agencies  should  reflect  that  direction. 

Hinster  -  Strange  is  correct  wher.  he  states  that  researchers  are  interpreting  geodetic 
measurements  in  terms  of  earth  processes.  The  Committee  should  not  be  too  pessimistic 
over  this  development,  because  this  will  lead  to  an  improvement  in  precision  and  longer 
time  bases  over  which  meascerer.t  are  made  from  which  we  mav  detect  time  dependent 
variations. 

rtetzoer  -  Researchers  would  pre*er  a  Tiss  cf  gravity  data,  if  obtainable  from  a  satellite 
or  an  airplane  at  the  same  aoc^ra:.  as  cr.e  obtains  point  by  point  data. 

Hinster  -  Geodetic  measurements  iron  ar.  airolane  is  as  much  geodesy  as  is  taimo 
measurements  point  by  point. 

Goad  -  That  is  the  crux  of  the  problem.  The  reason  there  isn't  the  support  today  that 
existed  some  2G  vears  ago  is  that  the  wav  in  which  data  can  be  collected  has  changed 
during  that  period.  Twenty  years  ago  everyone  collected  data  in  the  same  wav  on  a  point 


by  point  basis  effectively  using  angles,  distances  and  gravity  measurements.  Today,  each 

agency  has  gone  its  own  way  in  an  attempt  to  answer  its  cwn  questions. 

Even  this  Committee  has  changed.  Members  are  interested  in  area  wide  problem  and  not 
point  by  point  problem. 

Stranae  -  Obviously  the  agencies  are  going  about  their  business  in  different  ways.  KGS  no 
longer  has  any  Bilby  towers  or  horizontal  control  parties  in  the  field.  KGS  is  obtaining 
high  accuracy  horizontal  positions  using  GPS,  the  vertical  program  is  dwindling  down 

faster  than  it  should,  and  geodetic  astronomy  is  a  thing  of  the  past. 

Hinster  -  Thafs  what  our  report  indicates.  We  are  on  the  threshold  of  a  big  change  in 
the  science. 

COOLFONT  MEETING 

Refer  to  vuecraphs  distributed  at  the  meeting.  Where  the  speakers  contents  closely 
followed  a  vuegraph,  they  have  been  left  out  of  this  transcript. 

Sal  tuck  -  The  objective  of  the  Coolfont  meeting  was  to  develop  a  research  plan  for  solid 
earth  science  in  NASA  for  the  1990s.  A  plan  was  necessary  as:  1)  The  NASA  geologv 
progra*,  which  is  predominant! v  remote  sensing  with  some  aspects  of  the  potential  field, 
has  been  merged  with  the  Gesd.namus  Branch;  2)  The  Crustal  Dynamics  Project  is  coming  to 
an  end  m  F Y9 1 ;  and  3)  There  was  a  perceived  need,  m  the  cliaate  of  earth  syste*  science, 
where  one  looks  at  the  ei'i:.  as  a  number  of  interactive  systems,  to  examine  solid  earth 
science  research  throughout  the  federal  government  in  its  interaction  with  other  programs. 

The  panels  were  charged  with  prepari.  .  position  paper  which  would  describe  the 
state-of -tne-art  in  their  field,  the  majcr  questions  remaining  to  be  solved,  and  which  of 
those  major  problems  could  NASA,  with  its  particular  technological  capabilities, 
fruitfully  approach.  The  research  recommended  by  each  of  the  first  seven  panels  (set 
vuegraph)  was  examined  and  coordinated  by  the  Measurement  Techniques  and  Technology  Panel, 
which  panel  recommended  the  technology  that  needed  to  be  developed.  The  Program  Panel 
examined  the  input  from  the  science  panels  and  the  Measurement  Techniques  and  Technology 
Panel  from  which  a  recommended  plan  was  developed  for  research  in  the  1992‘s. 

Position  papers  were  prepared  prior  to  the  meeting  in  July  1989.  At  the  same  time  the 
interagency  program  and  international  program  panels  initiated  their  preliminary  contacts. 

The  Interagency  Frograms  Panel,  chaired  by  lan  McGregor  (NSF)  and  Dave  Russ  (USGS). 
was  charged  with  summarizing  the  types  of  research  undertaken  by  the  different  agencies. 
The  intent  was  to  develop  a  coordination  plan  which  would  maximize  the  use  of  federal 
research  funds. 

tin  response  to  a  question)  There  isn't  a  formal  interagency  group  to  coordinate 
geodetic  activities  similar  to  the  one  that  exists  for  drilling.  However,  as  a  result  of 
the  meeting,  an  understanding  was  reached  on  the  types  of  different  groups  that  would  have 
tc  be  put  together.  One  vehicle  that  has  come  up  since  the  meeting,  which  might  serve  the 
same  purpose,  is  the  CES  group.  The  CES  group,  at  this  time,  does  not  have  a  solid  earth 
science  component. 

(Comment  by  Rundle  -  That  is  mainly  an  operational  coordinating  group  and  not  a 
scientific  ad.isory  group.) 

The  Board  on  Earth  Sciences  is  the  group  that  exists  for  that  purpose.  There  are 
some  Questions  that  came  out  of  the  meeting  that  this  Committee  should  address.  One  topic 
that  you  have  been  discussino  is  the  mix  of  space  based  geodetic  technioues  that  would  be 
best  for  sccompl i shine  the  research  goals  recommenced  at  the  Coolfont  meeting  and  i  would 
encouraoe  the  Committee  to  continue  on  this  effort.  However,  each  aoenev  will  have  to 
determine  its  respective  role  in  these  research  efforts;  nevertheless,  the  advice  of  this 
Committee  iriioht  be  welcomed. 

The  International  Programs  Panel,  chaired  by  Chris  Reigber  and  Giovani  Svlos-Labim , 
was  charged  with  developing  a  plan  to  coordinate  the  international  program. 


Host  of  the  panels  had  a  mix  of  geologists  and  members  of  the  gtodynamics  greuo. 

Program  goal  -  see  vuegraph 

Scientific  Goals  -  see  vuegraph.  The  goals  are  not  so  specific  that  NASA  is  impinging 
on  the  activities  of  other  agencies.  NASA  util  coordinate  uith  other  agencies  on  all 
programs  that  are  of  interest  to  those  agencies. 

(In  response  to  a  comment  that  NASA  traditionally  has  involved  in  engineering  and 
space  technology  and  these  goals  seen  to  define  ar.  operational  role  for  NASA.)  These 
goals  are  for  the  Office  of  Space  Science  and  Apolicattons,  More  and  eore  it  is  becoming 
necessary  to  Justify  to  the  entire  go.ernment  hierarchy  any  Mission  on  the  grounds  of 
scientific  return. 

Volcanology  -  see  two  .uegraphs 

Land  Surfaces  -  see  vuegraph.  The  interest  is  in  pal eod iaatol ogical  evidence  in  the 
surface  of  the  earth. 

Lithospheric  Structure  and  Evolution  -  see  two  vuegraphs.  This  panel  considers 
historical  geology,  among  other  tuples. 

Plate  motion  and  def email en  -  see  vuegraph.  This  panel  recommended  global  strain 
observatories  (see  vuegraph)  that  would  require  substantial  international  and  interagency 
involvement.  The  need  for  two  hundred  Globa)  Strain  Observatori es  was  ('eterwned  on  the 
basis  of  appro*i mate! y  100Q  La  spacing  and  the  amount  of  land  surface.  As  a  number  of 
stations  m  the  CDP  project  and  the  Wegener  groups  can  be  involved,  the  number  of 
additional  stations  will  be  manageable.  The  network  will  address  ’earth  deformation  , 
constraints  on  global  change',  and  multidisciplinary  applications'  (see  vuegraph).  The 
panel  defined  the  needs  for  such  observatori es  and  the  acronym  FLINN  (Fiducial 
tc.aborator i es  for  an  International  Natural  science  Network). 

Mantle  Rheology  and  Post  Glacial  Rebound  -  see  vuegraph 

The  Geopotential  Fields  panel  could  be  considered  from  an  engineering  viewpoint  as  the 
measurement  of  gravity  and  magnetics  and  not  froa  a  scientific  perspective.  The  panel 
report  fell  between  science  and  measurement  techniques  and  technology.  The  issues  to  bo 
addressed  are  presented  in  the  vuegraph  'Magnetics  and  Gravity  Field). 

Earth  Rotation  and  Reference  Frame  -  see  vuegraph 

Refer  to  the  Vuegraph  titled  Effort  -  Mission  -  SRT  Element,  where  SRT  is  NASA  s 
research  that  is  funded  out  of  the  ongoing  programs.  These  efforts  are  to  be 

distinguished  froa  the  new  shuttle  or  satellite  missions. 

MFE/Magnolia  is  a  NASA/CNES  mission  for  high  altitude  magnetometer.  ARISTOTELES  is 
NASA/'ESA  mission  that  would  start  at  200  km  for  six  to  sight  months  with  a  gravity 
gradiometer  suoplied  by  ESA.  NASA  would  supply  magnetometers  and  a  GPS  receiver.  During 
this  period  it  is  expected  that  crustal  magnetic  anomalies  would  be  observed.  After  this 
period  the  satellite  would  be  lifted  to  503  -  830  km  which  would  give  us  a  high  altitude 

magnetometer.  Neither  of  these  missions  have  been  officially  sanctioned  or  funded. 

g  dot  is  the  symbol  for  the  monologi st , 

Historical  Geology  comes  under  Lithosphere  Evolution.  T0P0=Topographi c  mission,  and 
SIR-C=Shuttle  imaging  radar  experiment  C.  The  EOS  instruments  include  HIRIS  thigh 
resolution  imaging  spectrometer),  which  images  the  land  surface  in  some  228  spectral 
channels  providing  a  spatial  resolution  of  33  meters.  There  is  a  synthetic  aperture  radar 
that  uses  three  wavelengths  (L,  2  and  X  bands). 

TIR=  Thermal  Infrared  Radiometer,  0V0=0rbiting  Vol canol ogi cal  Observatory,  T0MS=Toial 
Ocone  Measurement  System. 

Major  new  emphases  recoc.iended  -  see  vuegraph.  Almost  every  panel  expressed  a  need 
for  topographic  data. 

There  are  a  number  of  areas  where  there  is  a  need  to  coordinate  activities  with  other 
agencies  -  see  vuegraph.  SESDi 5=Scl l d  Earth  Science  Data  Information  System,  and 
PLDS=Pi!ot  Land  Data  System.  There  are  a  number  of  issues  involved  in  the  implementation 
of  the  TOGO  plan  -  see  last  vuegraph. 

Minster  -  FLINN  started  as  a  purely  geodetic  concept.  How  to  cover  the  entire  planet  with 
GPS,  a  light  weight  but  precise  techmoue?  After  consultation  with  other  panels,  it 
became  obvious  that  a  broader  approach  was  necessary.  The  Europeans  were  particularly 
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interested  in  a  concept  that  transcended  geodesy.  The  European  countries  are  funded  for 

the  deployment  of  56  to  160  magnetometer  observatories.  Absolute  gravity  Measurements  at 

a  number  of  sites  are  important  for  providing  a  tie  to  space  based  models. 

The  question  of  how  this  effort  would  be  built  on  existing  structures  was  considered. 
It  is  important  to  tie  this  global  network  very  carefully  to  the  existing  Very  long 
Baseline  Ir.terf erometry  C VLB  I J  network,  at  a  high  precision  worldwide,  in  order  to  have  a 
histor,  and  good  control  on  the  very  long  baselines  that  will  be  necessary  across  the 
Atlantic.  Ties  to  the  Satellite  Laser  Ranging  network  also  will  be  needed  m  order  to 
give  a  good  tie  to  the  center  of  mass. 

The  Committee  needs  to  discuss  the  matter  of  'precision*.  The  Coolfont  panel 
determined  that  the  relative  position  of  the  sites  should  be  maintained  at  the  1 

centimeter  level,  when  averaged  over  a  1  dav  period,  and  down  to  a  1  mm  level,  when 

averaged  over  a  longer  time  period.  Ties  to  the  center  of  the  earth  should  be 
accomplished  at  the  1  no  level,  when  averaged  over  1  year.  Almost  all  of  this  can  be 
done,  if  there  existed  a  sufficient  density  of  geometric  sites.  (The  following  statement 
on  gravity  data  and  ties  to  SLR  was  not  clear.) 

If  one  had  a  worldwide  network,  with  an  intersite  spacing  of  1000  km  covering  all 
major  land  masses  including  a  number  of  islands,  the  use  of  light-weight  techniques,  such 
as  GPS  or  GLRS,  becomes  much  easier.  The  Reference  Frame  problem  essentially  would  be 
solved.  Ue  could  have  extremely  dense,  frequently  occupied,  geodetic  networks  carried  out 
with  relatively  light  weight  crews. 

The  geodesists  suggested  that  when  the  GLRS  is  launched  a  corner  reflector  would  be 
desirable  at  each  ground  site.  This  would  establish  the  GLRS  reference  network  and  tie  it 
to  the  VLBi  and  SLR  networks.  Others  thought  to  generalise  the  concept  of  the  FLINN  sites 
to  include  all  manner  of  solid  earth  and  environmental  sensors.  FLINN,  under  this 
concept,  becomes  a  major  part  of  the  earth  based  segment  of  the  Mission  to  Planet  Earth. 

Dixon  -  The  rationale  for  the  types  of  instruments  that  are  to  be  included  at  the  FLINN 
stations  needs  to  be  carefully  considered.  Which  instruments  are  to  be  placed  at  which 
stations'1  Is  it  necessary  to  put  environmental  sensors  at  each  of  the  200  stations? 
This  Committee  can  make  a  a«jor  cent, lbution  bv  recommending  a  mechanism  that  can  be  used 
to  make  these  decisions.  In  addition,  we  might  consider  how  to  involve  individuals  and 
agencies,  both  national  and  international,  that  have  the  expertise  to  devise  a  reasonable 
program. 

Minster  -  It  would  not  be  wise  to  have  all  instruments  at  all  locations.  Some  of  the 
sites  mav  be  related  to  areas.  VLSI  sites  will  not  be  established  everywhere;  only  about 
12  VLB!  stations  will  be  needed.  Magnetometers  might  he  set  at  50  sites.  S02  measuring 
sensors  would  be  set  at  active  volcanoes. 

Dixon  -  S02  sensors  might,  in  fact  be  placed  awav  from  active  volcanoes  in  order  to  obtain 
a  base  level  calibration  for  volcano  monitoring. 

Bal tuck  -  The  tentative  suite  of  instruments  will  probablv  be  recommended  bv  the 
geophvsical  community.  That  list  could  be  modified  as  other  needs  were  identified.  Next 
would  be  the  requirements  of  other  solid  earth  science  groups,  followed  by  the  ether 
disciplines;  an  attempt  would  be  made  to  incorporate  these  other  sciences  without 
compromising  solid  earth  research.  Ue  visualice  the  program  as  a  multistep,  iterative 
process. 

From  a  NASA  perspective,  the  trading  program  supports  two  other  NASA  programs;  TQPEX 
and  (not  mentioned).  Therefore,  the  SLR  stations  would  have  to  accommodate  that  program 
as  well  as  solid  earth  research. 

The  program  panel  is  investigating  the  cost  at  this  time.  The  cost  will  depend  upor 
the  degree  of  coordination  with  other  agencies  and  other  countries.  There  are  estimates 
that  range  from  zero  base  growth  to  2C‘i  growth.  An  augmentation  of  several  millions  of 
dollars  each  year  will  be  necessary. 
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Minster  -  Referred  to  tht  Executive  Summary  of  the  Coolfont  rep ort  distributed  at  the 
meeting  (7  pages). 

Stranne  »  Much  of  the  program  is  in  place.  For  example,  the  VLSI  sites  in  Tasmania,  South 
Africa,  Bracil,  Antarctica  (2  sites),  and  Tahiti  will  be  in  operation  during  the  earlv 
stages  of  the  program.  With  the  northern  stations  presently  operating,  there  aren't  many 
sore  fued  VLSI  stations  that  need  to  be  established.  One  should  not  underestimate  the 
nuaber  of  peraanent  GFS  stations  that  are  close  to  being  operational;  there  will  probably 
be  sar.v  sore  than  200.  NGS  is  presently  obtaining  data  fro*  14  tracking  stations  fro* 
which  KGS  will  be  computing  and  distributing  orbits. 

Programs  on  the  monitoring  of  isostatic  rebound  are  under  development.  An  agreeatnt 
with  the  Canadians  is  about  to  be  signed.  GPS  stations  are  being  established  for 
navigational  purposes;  that  will  result  in  a  permanent  network  of  stations  along  the  coast 
of  the  US  w^.ch  will  provide  GPS  data  for  navigation  and  for  monitoring  isostatic  rebound, 
tianv  small  island  nations  ha.e  hopes  of  establishing  GPS  stations.  It  may  be  that  the 
cost  of  the  effort  may  be  overestimated,  especially  for  GPS  and  VLBl, 

The  nuaber  of  fixed  and  mobile  absolute  gravity  meters  need  to  be  determined.  NGS  s 
is  used  ir.  the  mobile  node. 

The  biggest  problem  aav  be  that  of  handling  the  data;  sorting  them  out  and  getting 
them  out  to  investigators  and  other  users. 

The  actual  expenditure  for  instrusents  will  be  smaller  than  anticipated.  Host 
scientists  and  engineers,  even  among  the  surveying  community,  art  going  to  the  dual¬ 
frequency  instruments  which  have  cone  down  to  about  133,220  and  should  be  in  the  123,833 
or  less  range  in  the  next  decade.  * 

The  solid  earth  community  needs  to  be  specific  as  to  where  these  instruments  will  be 
needed.  The  community  should  not  be  constrained  by  budgets,  but  should  devise  a  plan  that 
incorporates  what  is  reallv  needed.  With  programs  rising  everywhere,  plan  that 
indicates  the  tvpes  of  observations  needed  and  the  sites  that  would  be  most  beneficial 
would  encourare  others  to  adapt  their  programs  and  to  join  the  FLINN  effort. 

In  October  NGS  will  establish  a  regional  network  of  close  to  133  stations  at  a  part  to 
!Q*  across  Oregon.  Although  this  network  is  not  being  done  for  geophysical  purposes,  it 
would  be  helpful  to  know  what  a  larger  community  would  like  to  see  in  terms  of  a 
monitoring  network.  This  Committee  and  other  groups  should  design  programs  on  a  region  by 
region  basis  as  to  what  type  of  monitoring  or  measurements  would  be  beneficial  for  a 
region. 

Once  a  dual -frequency  GPS  system  is  in  place,  only  the  continuing  need  to  track  the 
location  of  the  measurement  oesnt  would  prevent  one  from  obtaining  information  on  long 
term  deformation. 

Dixon  -  That's  not  entirely  the  case.  If  one  is  not  careful  in  placing  the  antenna,  one 
could  be  plagued  with  multipath. 

tin  response  to  a  statement  that  excellent  results  would  be  obtained  over  an  average 
of  observations  over  a  year.)  Scientists  prefer  not  to  average  over  a  year;  motions  over 
a  period  of  weeks  or  days  or  hours  is  what  »s  desired. 

Baltuc)  -  What  may  be  needeo  is  an  assessment  of  where  stations  presently  exist  and  where 
stations  are  being  considered  fer  the  future. 

Stranoe  -  What  is  of  concern  is  that  the  geophysical  community  may  define  their 
requirements  r.o  stringently  that  the  mass  of  data  that  is  bei.iq  collected  will  be  ignored 
and  then  decide  to  obtain  new  sets  ct  data. 

Minster  -  What  is  needed  is  ar.  infrastructure  that  will  allow  groups  to  contribute  to  ire 
program.  What  will  be  difficult  is  to  commit  geodesy  to  a  one  day  time  scale  worldwide 
which  implies  te'emetry  for  all  the  data,  as  for  some  applications  real  time  analysis  is  „ 
required. 
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Gotti.  Strano*  -  Not  everyone  Kill  require  real  tint  answers.  Plat*  motion  is  not  needed 
real  time. 

Rundi *  -  II  the  FI  INN  netwG#*  :t  so  be  a  fiducial  network,  standards  need  to  be  developed. 
Not  all  stations  can  be  part  of  the  FUNK  network.  If  Strang*  is  correct  and  many 
stations  are  to  be  in  operation,  one  cay  have  to  be  selective  in  which  stations  are  chosen 
as  FL1NN  stations. 

Stranae  The  p^eolem  aa.  be  that  the  program  becomes  exclusive?  this  may  be  used  as  a 
justif ication  for  building  a  netwcri  outside  of  the  fAisting  stations.  That  would  be  a 
waste  of  federal  funds.  This  ca.  result  Iron  a  standard  that  savs  that  unless  millimeter 
accuracv  is  achieved  the  data  are  not  of  use  to  solid  earth  science.  It  is  not  true  that 
millimeter  accuracy  is  r.ecessar.  in  order  to  obtain  useful  geophysical  information. 

Prescott  -  It  would  be  important  to  know  whether  millimeter  accuracy  is  being  achie.ed  at 
these  stations.  There  may  be  some  value  to  stations  that  are  not  superpreci se?  but.  there 
are  some  things  that  can  be  dore  if  one  knows  that  a  station  is  stable  and  its  oosition  is 
determined  at  the  millimeter  level.  Possibly  rot  all  stations  need  to  be  at  this 
superprecise  level,  but  there  cl  earl v  is  some  value  to  having  as  many  stations  as  ere  can 
afforo  at  a  superprecise  level.  The  only  wav  that  level  can  be  maintained  is  tc  na.t 
standards  that  stipulate  t„ch  things  as;  how  the  marks  art  established,  how  well  the 
stations  are  tied  to  the  surrounding  a-ea,  and  the  monitoring  of  instrumental  changes  when 
antennas  are  moved,  Son*  of  the  cost  of  the  program  will  be  borne  by  those  who  obtain  GFS 
data  for  other  purooses  and  seme  of  that  data  mav  be  of  use  to  the  program.  However,  just 
because  a  group  obtains  GPS  data  and  transmits  them  to  a  central  location  doesn  t 
necessarily  mean  that  the  data  will  meet  some  of  the  goals  of  the  FLINN  network. 

General  Discussion  -  The  Fort  Davis  station  was  discussed.  Although  NGS  will  be  removing 
its  equipment,  the  antenna  will  se  left  in  place.  Therefore,  the  position  car  be 
monitored  by  anyone  bringing  a  rece;.er  tc  the  station.  The  need  to  measure  the  cositisr. 
every  five  davs  was  contested  with  ns  meeting  of  the  minds. 

Fundi e  -  Problems  arising  (roe.  data  formats  and  data  types  contributed  to  the  FUN!.’ 
network  and  the  instruments  used  need  to  be  resolved. 

Goad  -  The  efforts,  missions,  and  3F;T  elements  vuegraph  does  not  indicate  the  II  VIE! 
stations  under  missions. 

Sal  tuck  -  3F.T  element  is  ground  based  activities;  the  on-going  part  of  the  program. 
Missions  are  space  missions  that  require  launch.  VLSI  does  not  require  a  launch  and  dees 
not  require  a  new  line  item  in  the  budget. 

Goad  -  Sased  on  this  vuegraph  it  appears  that  the  mission  funding  is  protected.  The  FLIKM 
network  appears  to  be  unprotected.  How  can  we  be  assured  that  a  continuing  observing 
campaign  is  protected?  Neither  .‘LSI  no*  GFS  is  highlighted.  Are  these  efforts  protected” 


Baltuch  -  One  reason  that  FI INN  has  been  embraced  is  that  it  makes  sense  sci  enti  f tea!  1  > 
and  is  a  good  use  of  resources,  i1  NASA  can  coordinate  the  agency  and  international 
activities.  It  also  stands  out  as  a  separate  defined  issue  and  is  close  as  one  can  come 
to  a  new  start  mission  in  an  ongoing  program. 

Goad  -  Why  cant  FLINN  have  mission  status”  Certainly,  a  plan  contributing  to  a  long  term 
geodesy /geoph'Si cal  observing  campaign  that  is  on  a  year  to  vear  funding  cycle,  or  at  most 
a  three  year  funding  cycle,  will  not  ha.e  the  same  status  as  long  term  mission,  suer,  as 
the  mission  to  Mars.  There  should  be  a  more  overt  support  for  those  programs  that  do  not 
necessanlv  have  their  origin  with  NASA  such  as  the  GPS  program  that  originated  with  DMA. 


3»Uucl  -  The  CDF  somehow  got  project  status  and  an  effort  can  be  made  to  achieve  the  same 
for  FUNN.  AS  there  isn't  a  specific  flight  associated  with  FLINN,  it  may  be  difficult. 

Ur.  response  to  a  suggestion  that  FL1NN  be  associated  with  a  satellite  mission  and  a 
ouest. on  as  to  how  funding  for  EGS  is  guaranteed  as  that  program  has  ground  and  rtrborne 
sites  .»  The  support  for  the  prototype  aircraft  sensors  comes  out  of  the  ongoing  SRT 
program:  because  it  is  EOS  associated,  tH*  funding  is  sometimes  at  the  expense  of  FI 
support.  That  support  is  entirely  at  the  discretion  the  program  managers  wording  with  the 
EOS  office.  Neither  VuBl  nor  GPS  is  protected  under  NASA  missions. 

Strange  -  He  '  of  the  fi*ed  vl8!  stations  are  protected  because  they  are  part  of  the  Earth 
Rotation  Service. 


GPS  Coordinating  Committee 

D»ve  Scull  cDoT)  -  tSee  17  vueoraphs  distributed  at  the  meeting) 

IB0T/R3PA,  fia  9432,  400  7th  St.  SW  Wash. DC  2C370,  202-366-43531 

History  of  Civil  GPS  Service  -  The  U3AF  Joint  Program  Office  decided  in  19S6  to  set  up 
a  reporting  svste*  for  both  military  and  civilian  users  GPS.  The  University  of  Te:.as 
fUTARU  was  given  a  contract  to  loot  into  a  civil  OPSCAP  (Operational  Capability)  system. 

The  Civil  GPS  Steering  Consittee  endeavored  to  define  funding  sources.  Funding 
through  private  sources,  without  government  support,  was  considered:  whereby  GPS  would  be 
sold  throw/h  the  private  sector.  However,  most  felt  that  the  government  should  have 
responsibi 1 i ty,  primarily  free  the  liability  Issue.  However,  under  investigation  are 
eeans  to  make  the  service  self-supporting  bv  selling  GPS  related  Material  to  the  public. 

FAA  was  not  interested  in  the  GPS  service  as  their  traditional  notice  to  aviators 
seemed  to  suit  their  needs.  The  Coast  Guard  was  interested,  because  of  their  operation  of 
navigational  systems  such  as  LORAN,  etc.  for  the  civil  community,  and  in  1939  was 
designated  tne  civil  interface  fer  a  civil  GPS  service. 

The  Steering  Coaoittee  grew  over  the  years  including  individuals  f roe  governcer.t 
agencies,  and  the  scientific  and  the  private  sectors.  In  1989  was  divided  into  two  parts: 
An  executive  committee,  chaired  bv  Scull,  composed  of  only  governeent  agencies  (including 
individuals  free  NATO  countries);  and  a  general  committee  that  is  open  to  the  public, 
chaired  bv  the  Coast  Guard. 

klepczynski  (US  Nav.  Obt.)  and  Allan  (Natl.  Inst,  of  Standards  and  Technology)  are 
working  with  DoD  on  the  problem  of  selective  availability.  They  have  proposed  tnat  GFS 
signals  be  transmitted  m  the  clear  from  at  leaet  two  satellites  so  that  time  transfers 
can  be  accomplished.  This  proposal  has  been  under  review  by  DoD  since  April. 

Norway  has  a  large  GPS  differential  network.  The  Royal  Institute  of  Navigation 
( U . k . ) ,  another  civil  interface,  is  interested  in  establishing  nodes  in  Europe  for 
obtaining  GPS  information. 

Networks  are  being  established  by  MGS  and  international  organizations.  The  Coast 
Guard  is  looking  into  a  differential  network  to  support  their  programs  such  as  buoy 
tending.  The  Canadians  are  considering  an  active  control  network  and  state  highway 
departments  are  setting  up  network  At  some  point  there  needs  to  be  coordination 
between  the  many  participants,  otherwise  cany  stations  mav  be  redundant. 

The  aim  thrust  of  the  coaaittee  is  to  solidify  requirements  for  the  surveying 
community,  the  timing  community  and  others. 

UNAVCO  has  attended  a  previous  ocetirg,  but  may  not  attend  the  September  neater.  At 
various  times  JPL  (Ruth  Nielan,1  and  NASA  (HO.  and  tracking  program)  have  participated. 
NASA  has  no  representati ve  on  the  standing  committees.  although  Hal  Theiss  said  he  would 
be  a  neither  of  the  steering  coaaittee.  but  has  never  attended  meetings.  The  Bur.  of  Lend 
Management,  Forestry  Service,  US3S,  and  NQAA  participate  in  the  sessions.  Receiver 
manufacturers  have  participated  (Trimble,  Hagnavo.:). 

It  Cmdr.  Douc  Alsio  -  See  5  vueoraphs. 

(Commandant  (G-NRN) ,  US  Coast  Guard,  2100  SW  2nd  St.  Wash.DC,2B2-267-B287) 

Alsip  is  project  manager  for  the  Civil  GPS  Information  Center. 
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The  Ci.il  GPS  Service  consists  of  tnrce  elements:  (1)  PPS  (Precise  Positioning 
Service)  which  requires  cartography  and  iccitt  to  tht  hi accuracy  positioning  service; 
12»  Tht  Information  Center*  and  I3i  Tht  Precise*  Ephemeris  Strvict. 

Tht  information  ctnttr  will  pravidt  publications  that  dtscribt  GPS,  tht  strvicts 
availablt.  and  tht  tvpes  of  information  that  is  available,  including  how  tc  obtain  tht 
information  and  how  to  ust  it.  Tht  publications  will  bt  availablt  from  NTIS, 

Tht  Ctnttr  will  adapt  tht  DoD  inttrfact  control  document  288,  tht  interface  between 
tht  space  stoatnt  and  tht  us tr  segment,  to  providt  a  civil  oritnttd  tnginttring  rtftrtnct. 
Tht  rtftrtnct  will  have  indorsation  on  how  to  build  a  rtctivtr,  tht  sptclfications,  and 
tht  navigation  message. 

Initially,  the  real  tie*  information  will  include  the  current  status  of  the 
constellation.  Future  chances  in  the  constellation,  such  as  anticipated  tdipst  or 
maneuver  of  the  satellite,  say  be  available  up  to  six  months  in  advance.  Tht  almanac  is  a 
set  of  lower  precision  tpheatridts  that  can  bt  used  to  make  satellite  coverage 
predictions;  mainly  used  for  planning  purposes.  The  system  will  be  iapleeented  later  cn 
this  year  or  early  next  year. 

Inforaation  may  be  available  on  the  ARPA  net;  but,  it  is  not  conteeplatcd  at  this 
time. 

Broadcast  ephtmendes  information  will  be  provided  in  a  tice  fraae  that  is  under 
negotiation  with  OoD.  At  the  present  tiae  the  data  aust  be  protected  for  two  weeks:  but. 
there  is  a  possibility  that  that  time  f race  will  be  shortened.  Uithin  reason  anything 
that  is  unclassified  car  be  aade  available. 

The  program  is  being  designed  so  that  charges  can  be  aade  for  all  the  services. 
However,  it  is  not  anticipated  that  there  will  be  charges,  as  the  cost  of  iepleaenting  a 
system  of  charges  would  be  tiae  consuming  and  expensive.  In  addition,  it  would  cost  about 
4 QT.  more  to  operate  the  system. 

The  program  manager  office  will  attempt  to  answer  any  questions  on  GPS. 

Goad  -  How  will  the  replacement  for  the  ICO  20G  differ  from  the  original? 

A1 si p  -  It  will  explain  things  in  greater  detail.  The  replacement  should  be  more  like  a 
technical  reference.  It  also  will  have  references  to  the  literature.  Funding  permitted, 
it  should  be  available  within  a  vear. 

The  archiving  requirements  are  under  study.  Records  will  be  kept  of  all  information 
that  is  sent  out. 

For  the  present  the  only  ephemeris  data  that  will  be  available  will  come  from  NGS. 
However,  in  the  future,  information  from  the  international  community  may  be  available. 

The  data  bate  will  have  the  capability  to  accept  data  from  third  parties.  However, 
the  initial  implementation  will  have  no  outside  input.  We  would  have  to  look  carefully  as 
to  how  third  party  data  would  be  handled.  If  an  information  exchange  form  is  designed, 
the  data  will  be  maintained  separately. 

Current  information  and  news  items  will  be  disseminated  igh  a  news  letter  and  the 
electronic  bulletin  board. 

Rundle  -  The  Committee  encourages  the  development  of  the  Coast  Guard  information  center. 
It  is  a  program  we  have  tried  to  encourage  over  the  past  few  years. 

Stranoe  -  Kith  respect  to  the  civil  GPS  Service  refer  to  a  two  page  letter  dated  September 
12.  1 93?  signed  by  Strange  and  addressed  to  'Dear  Colleague'  distributed  at  the  meeting. 
As  chairman  of  the  subcommittee  on  Surveying  and  Precise  Positioning,  Strange  has 
requested  those  communities  tc  provide  him  with  wnat  they  would  like  from  a  GPS  service. 
The  recuest  has  been  distributed  to  those  in  the  academic,  scientific,  surveying  and 
engineering  communities. 

TIGS  obtains  from  DMA  the  precise  ephemeris  (originally  prepared  by  NSWC)  that  is 
prepared  by  the  DMAHC  (DMA  Hydrographic  Center).  These  orbits  are  obtained  on  about  a  two 
month  delay  basis.  They  are  distributed  to  anyone  in  the  US;  to  anyone  outside  the  US,  a 
case  by  case  approval  free  DMA  is  required. 

NGS  attempted  to  produce  orbits  about  one  year  ago,  but  the  accuracy  of  the  orbits  was 
not  adequate.  Recently,  the  NGS  orbits  have  been  comparable  to  the  DMA  orbits.  It  is 


planned,  bv  tht  * n d  of  November,  to  begin  the  distribution  of  NS5  orbits:  there  are  no 
restrictions  on  the  distribution  of  the  NGS  orbits.  NGS  can  also  distribute  the  tracking 
data  fro*  13  tracking  stations  (S  CIGUET  stations  and  3  DHA  stations  mostly  in  the 
southern  hemisphere).  The  CiGNET  data  can  be  distributed  freelyt  however,  the  data  fro* 
the  DHA  stations  would  have  to  be  cleared  on  a  case  by  case  basis  with  DHA.  Thu  rot  a 
security  problem,  but  outside  the  federal  government  DHA  needs  the  approval  of  the  host 
country.  NGS  expects  that  within  one  year  there  will  be  a  sufficient  number  of  tracking 
stations  and  we  will  no  longer  be  dependent  on  the  DHA  stations.  OHA  hns  recently  shewn 
increased  interest  in  becoming  involved  with  the  tracking  and  other  activities  of  the 
civilian  community. 

NGS  is  finalicing  the  format  in  which  the  orbits  will  be  distributed.  The  format  that 
u  chosen  will  affect  the  software  produced  by  manufacturers  that  is  distributed  to  users 
of  their  equipment.  Once  the  format  is  finalized,  it  will  be  difficult  to  change  it  to 
any  major  degree. 

GPS  Orbits  -  Geooesy/Geophysics 

Prescott  -  {Recently  appointed  Branch  Cnief  for  Tectonophystcs  at  Henlo  Park/USGS)  See  31 
V'uegrachs  distributed  at  meeting. 

GPS,  for  many  users,  is  not  ooerational  as  a  tool.  GPS  is  still  in  the  development 
stage,  although  one  would  not  get  that  impression  from  the  literature.  In  order  to  use 
GPS  for  geophysical  purposed,  a  great  deal  of  effort  is  required  today.  GPS  needs  to  be 
adapted  to  use  bv  geophysicists  who  are  interested  in  the  earth  as  contrasted  to  those  whs 
are  interested  in  orbits, in  finding  better  algorithms  for  resolving  biases,  in  building 
better  instruments,  and  in  developing  static  techniques. 

High  precision  GPS  is  needed,  as  displacements  are  small, in  order  to  obtain  results 
over  a  four  or  five  year  period.  iSee  vuegrapn).  Rates  along  the  San  Andreas  Fault  are 
of  the  order  of  22  nm/vr.  Kith  onu  cm  GPS  motion  along  the  entire  area  can  be  seen  in  a 
few  years,*  but.  if  one  wanted  to  determine  how  that  movement  is  distributed,  one  would 
need  GPS  or  another  system  that  would  be  precise  below  a  centimeter.  High  precisicn  can 
be  obtained  from  GPS,  but  it  requires  a  monumental  effort  (see  vutgraphs  of  San  Francisco 
Bav,  Central  and  Southern  SF  Bay,  California  Sites,  6PS  &  VLBI  comparisons,  and  Lor.a 
Pn  eta) . 

An  experiment  done  ;r.  Iceland,  where  everything  was  not  ideal,  is  discussed  in 
Surveying  and  Keeping  (see  vueorash) .  Iceland  is  not  ideally  suited  for  satellite 
coverage  which  resulted  in  less  than  4  to  t  hours  of  tracking  each  day.  In  general 
results  from  1  to  5  parts  in  1C4  were  obtained.  This  experiments  further  indicates  that 
without  care  it  is  not  trivial  to  obtain  high  precision  results. 

Requirements  for  precise  results  (see  vuegraph)  -  Preprocessing  is  essential  to 
resolve  such  items  as  clock  problems,  clock  offsets,  and  different  types  of  receivers.  In 
order  to  obtain  high  precision,  particularly  on  long  lines,  the  positions  of  the 
satellites  are  essential;  either  orbits  of  high  precision  or  a  fiducial  network  are 
required. 

(See  5  plots)  Problems  faced  using  GPS  data  -  First  plot  is  of  double  differenced  raw 
phase  data,  after  subtracting  the  orbit,  for  satellites  11  and  9  at  stations  Allison  and 
Yellowknife;  data  is  taken  from  two  receivers  looking  at  two  different  satellites  and  are 
difference  twice.  The  scale  is  m  units  of  127;  the  difference  of  about  32  million  cycles 
mostly  occurs  at  discreet  jumos.  The  next  plot  is  of  the  same  data  after  thev  have  beer, 
cleaned  up;  the  jump  is  still  .lsible  but  the  difference  is  about  92  to  102  cycles.  Ne.:t 
is  a  plot  after  the  data  have  been  cleaned  up:  now  one  sees  structure  that  comes  from 
something  else  because  the  cycle  slips  have  been  removed.  The  data  are  ionosphere  free 
data.  One  needs  to  be  certain  that  there  are  no  jumps  in  the  data. 

One  of  the  reasons  that  GPS  is  sc  difficult  to  use  today  is  that  all  the  data  reouireb 
a  great  deal  of  preprocessing.  In  addition,  for  each  campaign  there  appears  to  be  a 
separate  set  of  problems  that  need  to  be  analyzed  by  an  individual  well  versed  in  GPS. 

Orbits  are  what  make  GPS  difficult  to  use.  A  one  meter  orbit  error  produces  about 
5x10*  error  in  baseline  length  or  relative  position.  In  order  to  obtain  data  at  lxlO7 
level  orbits  need  to  be  known  at  the  1  meter  level;  although  it  would  be  nice  if  that 
error  can  be  eliminated  entirely  by  reducing  the  error  to  22  cm  or  less.  There  are  two 


methods  for  treating  tht  problem,  On*  is  to  obtain  orbit*  fro*  an  external  source,  tuen 
as  a  the  broadcast  orbits,  or  tht  precise  orbits  produced  by  tht  NSHC,  or  tht  orbits 
distributed  by  NSS.  Ont  can  also  obtain  fiducial  data  fr om  tracking  stations  and  model 
the  orbits  as  part  of  a  solution. 

host  investigators  interested  in  precise  data  use  the  fiducial  data.  Rost  of  the 
Dibits  being  distributed  aren  t  calculated  using  double  differenced  phase  data?  most  art 
calculated  fro*  pseuds  rare*  data,  because  of  the  work  involved  in  cleaning  up  the  phase 
data. 

The  problems  discussed  have  been  solved  at  the  research  level.  But,  we  are  not  yet 
at  the  le.el  where  an  in.estioatcr  car.  use  the  orbits  without  a  great  deal  of  effort. 
There  is  no  source  for  orbits  at  the  submtter  level  on  a  routine  basts.  host 
investigators,  nevertheless,  would  opt  for  using  the  fiducial  data  and  estimate  the  srbit 
as  part  of  the  solution  m  order  to  obtain  the  highest  precision. 

Fiducial  data  cause  some  problems.  The  fiducial  data  takes  up  a  good  percentage  of 
the  time  used  to  process  the  data.  For  small  campaigns,  where  the  broadcast  orbits  can  be 
used,  the  data  can  be  processed  in  the  field,  keeping  up  with  4  or  5  receivers.  But,  when 
one  deals  with  fiducial  data,  that  is  not  possible. 

One  of  the  bigger  unsolved  problems  is  that  the  location  of  the  fiducial  receivers 
isn't  under  the  control  of  the  user.  If  the  reference  frame  rotates,  one  does  not  know 
whether  the  changes  seen  are  due  tc  the  reference  frame  or  to  local  variations  in  the 
earth.  The  fiducial  network  being  used  is  run  by  CIGNET.  The  problem  with  these  data  is 
that  they  have  not  beer,  as  reliable  as  users  would  like;  there  have  been  changes  in  the 
antennas  and  receivers  which  have  net  been  documented  and  there  have  been  many  days  when 
receivers  were  not  in  operation  at  a  naatuer  of  stations. 

All  of  the  fiducial  sites  are  tied  to  VLSI  stations;  however,  the  ties  have  not  been 
dene  in  a  methodical  way  and  not  been  decussated.  Soar  of  the  fiducial  sites  are  tied  to 
local  surveys. 

Oison  -  The  ties  are  not  usual! <  between  two  marks,  but  between  a  theoretical  phase  center 
of  a  very  large  radio  astrenonv  antenna  and  a  mark  that  may  be  a  distance  of  1  or  more 
kilometers.  Getting  the  phase  center  of  the  antenna  is  the  real  problem. 

Goad  -  If  that  is  the  case,  how  can  repeatability  between  VI PI  baselines  be  tested  over  a 
ten  year  period  ?  Tht  observations  are  done  at  a  mark,  not  a  phase  center. 

Pi  son  -  That  is  true  for  the  oobile  VLSI  sites,  but  not  for  the  fixed  sites.  All  of  the 
fiducial  sites  are  fixed. 

Goad  -  The  physical  phase  center  of  a  VLSI  antenna  changes  with  time.  Therefore,  the  onlv 
way  in  which  baselines  can  be  compared  over  a  ten  year  period,  or  over  a  day,  is  to  mode! 
that  physically  changing  electronic  center  to  a  position  in  space. 

Di.t on  -  If  one  always  looks  at  the  same  radio  sources,  doesn't  that  lead  to  a  constant 
error  source? 

tin  response  to  a  question!  Repeating  the  tie  will  improve  the  situation. 

Prescott  -  Both  the  local  survev  and  the  tie  to  the  VLBI  site  may  be  in  error.  Also,  the 
receivers  and  the  antennas  have  changed  due  to  evolving  GPS  equipment  and  the  concerns 
over  aultipaths.  Changing  recei.ers  raises  the  problem  of  how  the  data  are  to  be  e: .ed: 
such  errors  are  at  the  centimeter  level  and  may  not  be  troublesome  at  the  fiducial  sites. 
The  fiducial  stations  are  moving,  as  are  all  points  on  the  earth'  surface;  hence,  we  need 
to  update  the  coordinate  system.  A  coordinate  system  that  is  time  tagged  is  required. 

There  are  a  nuaber  of  coordinate  systems  (MIT,  Univ.  of  Texas,  JPL).  The  problem 
with  using  someone  elses  coordinate  svstem  is  that  everything  is  changing  (stations, 
antennas)  and,  in  order  to  use  GPS  one  needs  someone  who  specializes  in  knowing  the 
coordinates  of  fiducial  sites. 
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Strano*  -  Frequently,  the  interpretation  of  the  geodetic  survfv  by  f  *  nen-gtode«ist  that 
has  beer  in  error, 

Prescott  -  The  solution  is  the  attainment  of  orbits  f roe,  continuous  data,  from  a  Urge  set 
of  stations,  that  are  reliable  and  clean.  This  would  allow  investigators  to  calculate 
their  own  orbits. 

At  present  we  have  a. ai table  clean  trading  data,  occasionally  froa  a  mir.ieal  set  of 
stations.,  with  fuccy  location  historv.  Tns  oav  sound  negative  with  regard  ta  the  CiSKET 
net  wort}  but,  that  is  not  the  point.  CISNET  has  been  a  major  breakthrough,  tr.  what  this 
network  has  allowed  us  to  accomplish  with  GPS.  What  wt  need  to  do  is  focus  on  means  for 
dating  the  network  mo re  useful, 

Ut  need  clean  data,  the  positions  of  the  antennas  (although  the  ccs*dif«ate 
requirements  are  not  clean,  a  record  of  the  locations  of  all  antennas  through  all  moves 
and  replacements,  and  a  sufficient  number  of  stations  to  insure  fiducial  coverage 
globally. 

When  hardware  is  changed  we  need  a  long  overlap  between  old  and  new  hardware. 
Probably,  the  best  practice  is  to  p.t  o-t  new  hardware  gradually?  new  receivers  should  be 
placed  at  one  site  and  tested  thoroughly  before  implementing  all  sites.  -en  the  long 
lag  time  in  processing  GPS  data,  a  month  or  two  is  insufficient  time  to  fully  evaluate  ths 
effect  the  changing  of  antenr.as  or  receivers  will  have  on  users  of  the  data. 

Pi --.on  -  1  agree  with  what  Prescott  has  presented  with  the  exception  of  the  need  for  ties. 
A  study  of  the  CASA  UNO  data  set  involved  the  companion  of  a  number  uf  fiducial  networts 
which  include  a  number  of  long  baselines,  hanv  of  the  baselines  are  588  to  1888  or  1283 
km  in  length.  Those  baseline  estimates  are  very  sensitive  to  orbits  and.  hence,  verv 
sensitive  to  the  available  fiducial  networks.  A  comparison  was  made  of  US  cnlv, 
US/Europe,  US/Austral ia.  ard  US/Europe  Australia  networks  and  the  entire  network  that 
includes  foil.  Hawaii  and  American  Sanaa. 

The  cnlv  true  fiducial  stations  t't  the  three  US  stations.  These  stations  provide 
VLSI  data,  approximate! v  at  the  centimeter  level.  Although  there  are  VLfel  sites  near  all 
the  European  and  Australian  stations,  ties  were  not  available,  or  were  thought  not  to  be 
adequate,  at  the  time  the  stud*  was  accoop! l shed.  Therefore,  those  stations  were  not 
fixed  in  the  analysis,  but  were  estimated:  although  very  tight  a  priori  constraints 
(several  meters)  were  applied. 

It  is  surprising  that  even  though  one  does  not  know  the  locations  of  the  tracking 
sites  down  to  the  centimeter  level,  the-,  contribute  significantly  to  improving  the  orbits. 
This  is  evident  from  the  graphs  where  a  least  square  fit  to  the  east  and  north  components 
for  the  US/US,  US/Europe  and  US.'Europe/Austral l a  data  were  obtained.  The  baseline 
precision  is  expressed  as  la*  *  b*!a),/*,  where  1  *  baseline  length,  and  a  and  b  are 
coefficients?  a  is  a  function  of  instrument  noise  and  b  is  a  measure  of  the  length 
dependence.  One  should  note  that  the  b  values,  as  stations  are  added  to  the  trading 
network,  improve  froa  levels  of  4  to  &  parts  in  18  to  the  Sth  down  to  levels  around  2  to  3 
parts  in  18  to  the  Sth:  even  though  the  European  and  Australian  stations  are  not  treated 
as  VIS!  fiducial  sites.  It  appears  that,  if  the  geometry  is  good,  one  can  accommodate  ftr 
poor  ties. 

When  holi  and  Samoa  are  added  to  the  network,  the  data  set  is  not  improved.  Although 
it  is  not  clear  why  this  is  the  case,  it  appears  that  the  data  noise  at  those  two  sites 
during  this  experiment  was  too  large. 

Rundl e  -  At  our  last  meeting  Strange  suggested  that  the  NGS  would  operate  a  global 
tracking  network. 

Stranoe  -  The  present  operating  stations  have  mo.ed  to  the  point  where  there  are  now  aim 
macs  at  Westford,  Richmond,  and  Mojave.  Others  ha/e  mini  oacs  and  NGS  is  in  the  process 
of  procuring  one  which  will  be  mstalleo  at  f.oki  and  Hawaii.  NGS  is  obtaining  data  from 
DoD  stations  which  includes  three  in  the  southern  hemisphere:  Smithfield,  Australia: 
Quito,  South  America?  and  Sa.irain,  Persian  Gulf.  NGS  is  getting  38  second  phases  for 
those  stations  which  are  used  for  orbit  determination. 
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!n  October  19S9  NGS  will  work  with  tht  University  cf  Tasmania  and  with  a  group  in 
South  Airis*.  Those  are  fined  VLB!  stations.  Before  the  end  of  the  year  it  is  hoped  to 
have  receivers  at  those  stations. 

The  Norwegians  have  purchased  a  nuaber  of  RGV  receivers  which  have  not  yet  been 
delivered.  NGS  will  examine  the  data  froa  those  systems.  It  is  possible  that  there  ml* 
be  GPS  stations  m  Antarctica  and  Tahiti,  if  fined  VLSI  sites  are  installed  at  those 
olaces. 

The  documentation  for  stations  was  poor  m  the  past,  as  these  stations  were  used  tc 
orbit  determination  stations  and  not  fiducial  stations.  Clearly,  the  location  of  stations 
and  the  position  of  antennas  are  items  that  must  be  addressed. 

One  problem  is  the  computation  of  .tr,  high  accuracy  orbits.  For  that  a  snail  number 
of  stations  (cf  the  order  of  Id  are  needed  around  the  world.  Another  problem  is  the 
establ ishaent  of  local  fiducial  networks  which  require  some  redundancy.  It  is  hoped  that 
there  will  be  a  large  nuaber  of  stations  in  the  US  to  provide  this  redundancy.  A  receiver 
should  be  placed  in  the  state  of  Washington  ir.  order  to  strengthen  that  VLSI  station. 

The  Aim  aacs  do  not  produce  such  in  the  war  of  cycle  slips.  Therefore,  double 
differencing  is  feasible.  Short!.,  Japan,  hoki,  Mojave,  Richmond,  Westford  and  Betsel 
will  have  «int  macs. 

Bundle  -  What  is  needed,  b.  whoever  maintains  a  network*,  is  a  strong  co*Ait«ent  to 
producing  high  quality  data  froa  the  fiducial  stations. 

Strange  -  The  point  is  that  NGS  cannot  acconplish  its  global  aean  sea  level  prograft 
without  those  stations.  Once  the  fued  VLSI  stations  are  In  operation  in  the  southerr 
heaisphere,  we  need  to  look  at  the  laser  stations  to  determine  whether  to  send  aobile  VLSI 
to  those  stations. 

NGS  does  not  Plan  to  remove  the  antenna  at  Vander.berg.  But,  NASA  needs  to  provide 
equissent  to  be  used  at  the  site.  The  collocation  with  a  GPS  receiver  has  been  going  on 
since  aid-1986. 

Minster  -  We  need  some  standards  or  rules  that  evervone  can  agree  to,  when  equipment  is 
changed  at  a  site,  One  of  Prescott  s  .uegrashs  indicated  that  there  is  no  bias  between 
the  GPS  and  VLSI  determinations  at  Vandenberg  and  Mojave.  Yet  a  straight  line  fit  of  the 
data  ooints  indicate  different  slopes  for  the  GPS  and  VLSI  data.  Therefore,  the  criteria 
one  should  adopt  is  that  equipment  should  not  be  moved  until  the  slopes  are  in  agreefient. 


Strange  -  There  is  nothing  in  the  worts  to  prevent  that  from  happening,  except  that  the 
necessary  equipment  must  be  found.  One  could  install  the  TVDS's.  One  could  also  put  acre 
equipaent  in  the  antenna  trailer.  As  the  antenna  will  not  be  moved,  there  will  be  no  loss 
in  continuity  of  VLB  I  measurements. 

Rundle  -  How  can  the  user  community  register  their  concerns  about  these  orbit  questions? 

Stranoe  -  NGS  should  be  contacted.  NGS  will  not  be  in  a  position  to  -monitor  the  vertical 
position  of  stations  worldwide  tc  a  few  millimeters.  if  NGS  dots  not  aaintain  a  coordinate 
system.  Originally,  NGS  established  the  fiducial  stations  out  of  its  base  program.  But. 
now  with  the  Global  Climate  Change  program  NGS  has  soecific  funding  for  accomplishing  the 
worldwide  observations  It  wouldn  t  hurt  for  the  user  community  to  point  out  how 

important  these  station?  are. 

Rundle  -  Possibly  the  Committee  should  take  a  stand  on  this  *atter  and  make  soae  strong 
recomaendati on  on  the  funding  of  enhanced  fiducial  network. 

Stranoe  -  Is  it  possible  the.  the  data  froa  the  ROGUE  receivers  at  the  Deep  Space  Net 
sites  can  be  made  available  tc  NGS  for  orbit  determination? 


Plaen  -  It  is  th*  subject  of  intense  negotiation  between  two  branches  of  JPli  The 
Geodynaaics  and  the  Deep  Space  groups.  Three  aonths  ago  that  agreeeer.t  was  not  in  place; 
butt  1  assuae  that  will  be  worked  out. 

Prescott  -  U5G5  has  in  the  past  tried  to  influence  HGS;  but,  they  have  not  been  verv 
responsive.  However,  with  a  fued  budget,  an  agency  cannot  be  responsive  to  the  needs  of 
every  agency,  1  haven't  found  NGS.  as  the  operators  of  this  systee,  to  be  respcnsi.e  to 
the  consents  of  users.  Since  «v  March  8,  1999  aeaorandua  to  Mas  Ethridge  that  dealt  with 
GPS  fiducial  sites  :n  North  Aoerica,  to  which  a  response  has  not  been  received,  an 
international  Oversight  coeaittee  has  been  setup  under  IUGG  to  keep  track  of  CIShST, 
Jerry  Mather  and  Ruth  Nielen  arc  co-chair persons  and  Prescott  aav  be  the  onlv  ether  US 
reoresentati ve. 

Rur.dle  -  Recofioendatior.  2  of  our  rep  o' i  could  be  revised  to  include  fiducial  stations, 

Stranoe  -  Wouldn’t  it  be  best  to  have  as  aanv  of  the  GPS  orbit  stations  as  ocssible 
operating  at  VLB!  sites,  so  that  ar.v  differential  station  action  doesn't  havt  to  be  solved 
for  at  t>»  sane  tiae  that  one  computes  the  orbit'1  At  a  meeting  in  Edinburgh,  Ruth  liielen 
stated  that  there  wasn  t  any  point  in  having  «ore  than  one  GPS  station  at  a  VLB!  site.  If 
stations  arc  not  collocated,  one  needs  to  coapute  the  action  of  the  station  at  the  saae 
tiae  that  the  orbit  is  cosputed.  If  VLSI  aonitors  the  station  position)  one  would  be 
better  off  than  if  one  had  to  solve  far  the  position. 

Pi -on  -  One  should  have  at  least  three  such  stations  in  order  to  define  a  reference  fraae. 
It  is  doubtful  that  all  VLSI  sites  need  GPS  observations.  In  the  first  six  hours  of 
observations,  so  such  data  are  collected  and  the  data  strength  of  GPS  is  so  great  that  one 
can  coapute  the  station  location  adequately  enough  for  orbit  determination. 

Strange  -  That  is  the  crux  of  the  problem.  If  one  is  considering  decade-long  sonitonno 
at  the  ailliayter  level  for  polar  action  and  earth  rotation,  one  *ust  have  VLB!  to  acmtor 
the  differential  plate  action. 

Pi. .on  -  One  needs  a  subset  of  the  VLSI  sites  at  which  GPS  observations  should  be  aide. 
What  is  in  question  is  the  sice  of  this  subset.  One  reason  for  not  including  all  VLSI 
sites  is  that  fixed  VLSI  antenna  sites  can  nave  very  bad  multipath  and  sky  visibility 
char acteri sties.  At  aany  of  these  stations,  it  would  be  best  to  get  away  froa  such  an 
environaent  and  observe  in  the  open  where  there  is  good  sky  coverage  and  one  need  not 
worry  about  aultipath  or  obstructions. 

Goad  -  One  could  observe  at  an  offset  of  808  aeters  and  still  satisfy  Strange  s  ccaaer.i. 

Minster  -  At  the  Coolfont  aeeting,  it  was  determined  that  about  12  VLBI  sites  would  be 
needed  to  define  the  reference  fraae.  This  nuaber  is  not  fixed;  it  represents  an  order  of 
magnitude  deteraination  of  the  r.uaber  of  sites  that  should  be  iapleaented  by  a  complete 
suite  of  instruaents. 

Strange  -  The  stations  that  shoula  be  tied  in  are  those  that  contribute  to  polar  notion 
and  earth  rotation  because  those  stations  will  be  ooserving  every  five  to  seven  days.  The 
accuracy  of  the  differential  positions  froa  these  sites  will  be  very  good  which  will 
permit  Aillineter  level  accuracy.  Those  are  the  sites  at  which  NGS  plans  to  establish  GPS 
stations.  One  also  needs  to  caintain  the  laser  neasureaents  in  the  systea. 

Minster  -  if  there  is  a  requirement  on  the  observer  to  obtain  data  at  soae  precision,  one 
needs  to  infora  the  observer  on  the  axount  of  averaging  that  will  be  peraitted.  If  a 
ailliaeter  precision  is  required  ever  one  hour,  it  aay  not  be  possible.  But,  if  avefjgmo 
of  a  dense  set  of  experiments  over  three  months  is  permissible,  tnere  aay  be  soae  hope. 
The  goal  established  at  Coolfont  is  the  attainment  of  one  centiaeter  precision  over 
twenty-four  hours. 
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(In  response  in  a  question  from  HetcgerJ  The  variation  it  gravity  at  a  site,  in  a 
recent  experiment,  was  coapatiblt  with  the  fret-air  gradient  and  tht  satellite  lmr 
ranging  measurement  changes  in  height!  except  that  the  coefficient  had  the  wrong  tign. 
The  aagnitude  was  a  few  aicragals  (exact  number  not  dear  on  tape). 

Frescctt  -  Interesting  data  have  been  obtained  in  southern  California  correlating  changes 
in  differential  gravit.  with  changes  in  elevation  ^nd  strength  over  a  period  of  a  few 
9  "S. 

general  discussion  follci»ed  on  absolute  and  differential  gravity  measurements  and 
environmental  influences,  such  as  water  table  and  barometric  pressure,  that  have  to  be 
considered  before  repeat  measurements  can  be  compared.  Considerable  effort  is  needed  in 
maintaining  stability,  reptaUbi 5 *  tv  and  accuracy  of  gravity  measurements. 

A  number  of  groups  are  worfcsftg  on  G  fifth-force  class  of  problems.  In  most  of  these 
experiments  the  variations  are  within  the  error  bars.  Eckhardt  is  the  only  one  that  has  a 
signal  outside  his  error  bars. 


g.VlVbCJL.g£.?Si-Vitt..Atil.vl.SU*. 

Or  hr.  -  Our  budget  requests  for  1929-1998  include  support  for  three  meetings  of  the 
Committee  and  two  meetings  of  a  panel.  Responses  will  probably  not  be  received  before 
October  1,  1989.  Thus  far  we  have  not  received  any  denials. 

As  this  is  the  last  meeting  of  the  Committee  this  calendar  year,  the  Committee  should 
plan  on  the  continuation  cf  tfci'  Ccaaittee  and  the  formation  of  a  panel.  If  sufficient 
funding  is  not  received,  we  cannot  perform  the  tasks.  The  funding  situation  should  not 
influence  cur  thoughts  on  cur  program  at  this  time.  In  fact,  if  the  panel  study  is  of 
great  interest  u  mav  east  the  funding  situation. 

Rundle  -  At  the  last  meeting  a  nuaber  of  critical  problems  were  discussed}  the  funding  and 
attention  to  orbit  determinations  was  one  of  them.  There  is  also  the  problem  1  proposed 
in  the  letter  to  fcr.an  Skinner.  I  proposed  that  we  consider  a  follow-up  to  our  current 
resort  which  might  be  entitled  "Geodesy  in  the  21st  Century:  Priorities  in  a  National 
Program".  The  aim  would  be  to  *r amine,  in  detail,  the  issues  noted  in  the  executive 
summary. 

Over  the  past  180  years  NGS  was  the  major  agency  responsible  for  maintaining  first- 
order  networks  in  this  country.  This  activity  is  now  being  don*  by  a  multiplicity  of 
agencies;  including  technology  development  and  observing.  In  this  environment,  how  can  we 
assure  that  a  coordinated  and  continuing  program  will  be  established  for  the  next  century? 

Or  Sin  -  The  Committee  would  need  to  develop  a  project  plan  to  accomplish  this  study.  How 
would  this  coordination  operate  in  the  federal  government,  particularly  when  the  geodetic 
measurements  that  are  our  concern  are  in  diverse  agencies  with  their  own  budgets  and 
priorities?  In  the  19th  century  and  the  early  part  of  this  century,  NSS  was  the  focal 
point  for  all  geodetic  data.  However,  today,  precis*  geodetic  data  are  being  obtained  by 
a  number  of  groups.  Therefore,  are  we  considering  an  agency  that  would  be  primanl'.  a 
data  service  which  would  gather,  evaluate  and  disseminate  data  and  would  establish  the 
requirements  for  points  to  be  observed  on  a  continuous  basis? 

Rundle  -  The  Committee  need  not  get  down  to  that  level  of  specificity.  On*  could  identify 
the  needs  and  spell  them  out  in  some  detail;  data  bast  needs,  educational  needs, 
technology  needs  which  might  include  orbits.  A  discussion  with  agencies  could  establish 
where  those  functions  are  likely  to  reside. 

Or  1 1 n  -  Some  reorgani cation  of  government,  as  proposed  in  an  earlier  report  of  this 
Committee,  would  be  required.  The  agencies  are  trying  to  attack  these  problems  through 
Coordinating  Committees;  but  the  problem  is  that  they  each  have  different  priorities.  For 
example,  reobservation  of  stations  may  be  a  lower  order  priority  to  NASA  than  to  NGS  or 
USGS.  The  proposed  study,  primarily,  would  have  to  consider  the  organisational  problem. 
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Bundle  -  You  have  juaped  to  a  possible  conclusion  to  the  study.  However,  in  discussions 
with  agenry  employees,  I  concluded  that  soae  federal  agencies  Mould  like  to  consider 
alternatives  as  to  how  these  functions  should  be  conduct«d«  how  to  establish  well  defined 
functions  tor  each  agency,  and  how  to  coordinate  these  functions  in  a  national  pregra*. 

Strange  -  The  difficulty  with  such  a  study  would  be  the  establlshaent  of  roles  and 
•issions  for  the  various  agencies,  One  would  need  to  include  the  top  aanageeent  in  each 
agency  in  such  a  study. 

Bundle  -  We  could  define  the  tasks  that  need  to  be  done  without  defining  which  agency 
would  accoapllsh  a  particular  tiSK.  For  »:aapl»,  for  data  base  aanageaent  we  eight 
consider  the  data  being  obtained,  the  data  rates  needed,  the  structure  of  the  data  bate, 
and  what  will  be  needed  in  order  to  interface  with  other  data  bases.  The  study  eight 
consider  the  tvpe  of  orbits  needed  for  space  geodetic  systeas,  the  accuracies  needed,  and 
the  seant  for  assuring  quality  control. 

Or } m  -  The  two  land  data  reports  are  good  txaaples  of  a  national  need  that  got  subeerged 
due  to  interagency  squabbling  over  roles  and  priorities.  The  reports  were  embraced  by  the 
civilian  and  local  government  co&aumties;  but,  the  federal  agencies  could  not  agree  on  a 
coordinated  orogra*.  1  believe  that  a  sieilar  result  can  be  expected  fro*  a  study  on  this 
topic.  It  is  a  national  issue  that  should  be  addressed;  but  the  likelihood  that  anv 
action  will  be  taken  on  any  of  the  reports  reco**endations  is  nil. 

s 

Prescott  -  There  art  *edels  of  prograss  that  span  agencies  that  work  quite  well  when  each 
agencv  has  a  clearly  defined  role  and  each  has  a  different  part  of  the  pie.  The  National 
Earthquake  Harard  Reduction  Frogras  has  parts  in  USSS,  NSF,  and  FEMA. 

flrlin  -  In  the  present  case  there  aren't  clearly  defined  roles.  For  a  coordinated  prtgra* 
to  work,  the  geodetic  roles  of  the  various  agencies  would  have  to  be  clearly  defined. 
Such  roles  would  have  to  be  established  bv  the  various  agencies  and  agreed  to  through  a 
ataoranduo  of  understanding. 

Bundle  -  The  situation  is  analogous  to  what  the  Co*«lttee  hat  suggested  in  its  current 
report.  The  Cosaitte#  has  made  a  series  of  recoaaendations;  but,  we  have  not  indicated 
who  should  do  the  work. 

Qrl in  -  Because  of  our  inability  to  assign  tasks  to  specific  agencies,  the  wort,  will 
probably  not  be  done.  It  is  directly  co*parab)e  to  the  recoaaendations  in  the  land 
inforaation  reports.  That  s  the  problea  that  we  need  to  resolve.  !t*s  not  that 
recoaaendations  this  Coaaittee  generates  are  not  extreaely  iaportant;  but,  along  with 
those  recoaoendati ons  we  need  to  consider  an  laplcaentation  plan. 

Bundle  -  Then  how  can  this  CoRsictee  foster  such  a  critical  national  progra*? 

Sailor  -  By  reports  sioilar  to  the  on*  we  art  coapletmg.  The  Conaittet  s  liaison 
atabers,  using  this  report  as  a  tool,  need  to  convince  their  top  aanageaent  that  such  a 
cooperative  prograa  should  be  supported.  Other  than  that  there  setts  to  be  no  way  to  get 
such  a  prograa  started.  Cur  report  gives  the  liaison  atabers  an  independent  objective 
analysis  of  a  problea  that  can  be  used  for  funding  support. 

It  is  clear  that  different  niches  are  being  carved  out  by  the  agencies.  NASA 
expresses  its  role  as  technology  development  and  not  operational  and  NOAA  aits  to  provide 
data  to  the  public. 

Bundle  -  The  Ence  and  Coolfon:  docuaents  aake  a  strong  push  for  NASA  to  assuae  an 
operational  role. 


Stranoe  -  That  is  not  appreciated  by  th*  operational  agencies,  NOAA'i  rolt  in  the  Global 
Cliaate  Change  initiative  is  to  provide  *ean  it)  level.  {(,  as  a  result  of  a  Coolfont 
reccawendation,  NASA  undertakes  a  iiailar  prograa,  NOAA  would  not  appreciate  such  a 
receaaeneation.  !f  acre  work  is  required  cn  tbs  sta  level  prograa,  additional  funds 
should  be  provided  to  NOAA  to  e  pand  its  progra*. 

Du  on,  -  Hhv  did  this  la^gt  group  of  scientists  decide  that  it  was  appropriate  ft*  NASA  to 
undertake  such  an  effort’' 

Stranoe  -  Is  it  possible  that  the  K«3A  scientist  grant  prograa  eight  have  soeethjng  tc  do 
with  that  decision* 

Sailor  -  Fro*  what  I’ve  hears  about  the  Coolfont  aeetmg,  1  get  the  lapressson  that  <t 
emphasized  the  things  that  were  important  to  scientists.  There  was  less  interest  in  whs 
would  do  the  work.  If  this  Ccasittee  wanted  to  step  on  aore  controversial  ground,  we 
could  r»» contend  whs  does  what  and  sake  it  clear  that  there  need  to  be  lines  of  division. 
That  aighi  be  a  sore  powerful  approach  than  to  state  that  the  federal  government  should 
sponsor  a  prograa.  In  teres  of  rational  policy  there  has  tc  be  scee  division  of 
specialisation,  otherwise  each  group  will  attempt  to  increase  the  sice  of  its  own  prograa 
at  the  expense  of  others. 

Strsnoe  -  tin  rtspense  tc  hew  tne  funding  for  the  Global  Cltaate  Change  Prograa  was 
handled)  The  top  M-nageaent  i«  each  agency  involved  in  the  prograa  determined  what  each 
agency  would  do.  After  agreeing  on  the  level  of  funding  for  each  agency,  the  proposal  was 
forwarded  to  Congress  as  a  tingle  prograa  wish  funding  for  each  agency. 

Or} in  -  That  is  the  kind  of  effort  that  would  be  needed,  to  get  the  orbit  prograa  we  re 
discussing  on  the  right  track. 

Stranoe  -  That  was  what  Hinaa  SaltuO  was  suggesting  when  she  discussed  the  NRC  Cecum i tee 
on  Earth  Sciences. 

Pundle  -  Another  viable  topic  ? z'  a  panel  study  is  the  study  of  geodetic  needs  for  the 
Global  Change  Prograa. 

Or  I m  -  It  teeas  co  oc  that  the  orbit  study  should  be  undertaken  by  the  Committee.  As  the 
needs  are  diverse,  input  fro*  a  nuaber  of  different  areas  will  be  required.  In  addition, 
we  know  the  agencies  involved  and  their  proble*s  and  have  a  general  idea  as  to  their 
program.  A  procedure  for  i apl ener.tati on  of  the  Coaaittees  recoaaendati ons  in  such  a 
study  could  proceed  a!cnQ  the  lines  of  the  Global  Cliaate  Change  Prograe. 

The  geodetic  needs  vur  the  Global  Change  Prograa  night  be  handled  by  a  eore  cohesive 
group,  whose  expertise  aay  not  be  represented  on  this  Coaaittee:  such  a  situation  lends 
itself  to  a  panel  studv. 

Minster  -  The  Coolfont  aeeting.  in  view,  did  not  lay  out  s  plan  for  NASA?  but,  laid  out 
those  things  that  should  be  done  irrespective  of  who  does  the  work.  There  e.ost  tne 
Global  Change  Initiative  and  the  Correct  of  a  Mission  to  Planet  Earth  and  the  scientists 
felt  that  In  both  of  these  programs  that  solid  earth  science  was  either  neglected  or  the 
role  of  solid  earth  science  was  vr.derestiftated.  The  Coolfont  recoaaendati ens  are 
statements  of  what  needs  to  be  dene.  This  idea  is  spread  across  all  the  Coolfont  panel 
reports.  Nevertheless,  we  did  r.ct  recocaend  programs  that  were  beyond  NASA's  ftission:  for 
evaaple,  a  prooraa  in  earthquaie  srediction  was  not  recoaaended.  However,  the  report 
addresses  a  prograa  in  Globe!  See  Level  which  NOAA  has  a  mission  to  accoeplish.  Tne 
Interagency  International  Relation  panel  needs  to  consider  such  iteas. 

Prescott  -  The  question  that  arose  was  whether  the  recoaaendations  were  geared  to  what 
NASA  was  likely  to  do  based  upon  their  history  or  were  the  scientists  only  defining  those 
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things  that  needed  to  be  don«.  Tht  Cool  font  report  tat't*  a  middle  ground.  However,  the 
group  did  not  consider  programs  that  were  completely  outside  NASA  realm. 

Minster  -  I#  NOAA  toot  a  stand  that  it  would  provide  the  Sea  Level  dita  recommended  in  the 
Ccolfont  report,  the  ccaaunitv  should  expect  that  NOAA  would  adapt  or  change  the  flavor  of 
the  program  in  order  to  satisfy  not  only  NGAA“s  present  mission  hut  the  needs  of  the 
community.  If  NOAA  were  not  willing  to  do  that,  then  it  would  he  reasonable  fa<-  the 
community  to  e.  pest  othe**  agencies  tc  tat.*  up  the  slack. 

Chaoaan  -  Anyone  working  fer  a  fader al  agency  has  the  initial  problem  of  trying  tc  obtain 
funding,  A  report  from  a  group  such  as  this  can  be  used  as  support  fer  such  funding,  NSS 
has  a  further  problem  in  that  it  has  tc  compete  with  oceanography  and  meteorology  programs 
for  the  hard  to  come  bv  funding  of  .<0AA,  That  s  whv  the  Global  Climate  Change  Program 
succeeded  in  providing  MGS  with  a  geodetic  program. 

Minster  -  We  re  not  considering  redefining  agency  missions.  I  perceive  fro*  Salt*:),  s 
presentation  that  there  might  be  a  problem,  if  we  are  not  careful.  Someone  not  in  faver 
of  increased  funding  might  conclude  that  the  scientists  attending  the  Ccoifcr.t  meeting 
were  feathering  their  own  nest  and  stroking  the  back  of  agencies  to  make  everyone  happv. 
Until  scientists  organ*.:*  to  agree  on  tnose  things  that  have  to  be  done  and  who  will  do 
them,  we  will  not  have  an  impact. 

Sailor  -  An  interesting  example  is  the  GEOSAT  mission,  conceived  as  a  geodetic  mission  to 
cover  the  gravity  field  in  the  oceans.  It  was  funded  by  the  US  Navy  in  suppert  of  the 
TRIDENT  program.  When  oceanographers  became  interested  in  6E0SAT  data,  that  community  and 
NORDA  got  behind  the  program.  They  obtained  the  support  of  university  oceanographers  ana 
a  broad  spectrum  of  government  agencies,  who  indicated  a  desire  to  use  GEGSAT  data  to 
study  oceanographic  variability.  This  larger  group  successfully  negotiated  with  the  Nt>» 
to  adjust  the  GEGSAT  orbit  to  repeat  every  l?  davs  and  duplicate  the  SEASAT  orbit.  As  the 
ground  tracks  were  essentially  in  the  same  location  as  those  for  SEASAT,  the  group 
successfully  argued  that  this  portion  of  GEOSAT  data  should  be  unclassified.  Thus,  it  was 
the  oceanography  community  groundswel!  that  encouraged  the  agencies  to  cooperate  m  the 
effort.  There  a&y  be  other  initiatives,  such  as  a  GPS  mission,  that  require  cooperation 
of  many  agencies.  Strong  scientific  justification  will  be  needed  before  agencies  can 
develop  memoranda  of  understanding  and  funding  sources  to  accomplish  such  a  mission.  That 
is  the  kind  of  report  Rundle  is  proposing.  We  must  define  the  specific  science  needs. 

Minster  -  Another  argument  for  such  missions  is  the  loss  of  leadership  in  this  countr*  fer 
quality  and  resolution  of  data.  It  is  clear  that  by  limiting  the  resolution  of  data 
required  from  scientific  missions,  particularly  the  data  that  are  released  to  scientists, 
the  scientific  progress  in  this  country  is  being  slowed  down.  The  example  that  is  given 
is  SPOT  images;  the  highest  resolution  space  photography  obtainable.  Investigators  would 
prefer  to  use  SPOT  images  rather  than  Landsat  photography. 

Pi .:cr.  -  International  missions  take  precedence  in  NASA.  We  do  not  gain  anything  fc. 
arouino  that  the  US  must  have  leadership.  Science  is  still  very  much  international , 
especially  as  emphasis  shifts  to  global  wavelengths. 

Minster  -  At  Coolfont,  we  four-  seme  who  wanted  undertake  such  ve.y  short  wavelength 
studies  that  the  data  could  not  be  acquired  from  space,  but  had  to  be  acquired  from 
aircraft  -  topography,  gravity,  crustal  magnetics. 

Or  1  in  -  The  Committee  should  tackle  the  implementation  of  an  interagency  program.  The 
panel  should  tackle  the  geodetic  needs  for  the  Global  Change  Program. 

Sailor  -  Another  topic  could  be  a  discussion  of  the  types  of  sensors  to  be  used  at  the 
network  stations  and  the  coordination  among  existing  networks  such  as  the  IRIS  global 
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im»ic  network  (GSK1.  Th;s  Coeil  t ttf  cou  v  define  the  geodetic  requirements  and  could 
investigate  what  th*  various  organizations  art  doing. 

2  This  could  includt  a  led  at  whit  IRIS  and  USGS  art  doing  on  tht  seismie  networks 
and  rtccsatr.d  how  tht  prograa  can  be  coordsnattd. 

Minster  -  Tht  FLJMN  program  has  inUrditcip! mary  and  international  aiptcts.  It  also  aust 
help  m  tht  stud,  of  global  sta  level  as  will  at  in  tht  determination  of  a  geodetic 
reference  frame  -  stations  would  be  established  at  the  global  sea  level  sites.  At  the 
sate  tine  land  deformation  can  be  measured.  It  has  to  satisfy  NASA  tracking  requirements 
and  pro. idt  fiducial  sites  for  the  earthquake  prediction  experiment* 

Bundle  -  It  incorporates  all  of  long- ter a  problems  inherent  in  the  continuity  of  geodetic 
data. 


Or 1 1 r.  -  If  Me  decide  to  undertale  this  stud*.  NASA  should  be  contacted  to  determine 
whether  the.  plan  to  set  up  thfi**  own  study  group.  tty  leprttsicr.  fro*  Kiria*  t 
presentation  was  that  thev  weren  t.  She  encouraged  this  Committee  to  undertale  the  study. 

If  the  Committee  decides  to  under  tale  the  study,  a  charge  to  the  panel  should  be 
prepared  and  a  list  of  proposed  panel  teeters  should  be  developed.  He  could  then  run 
that  past  NASA,  N35,  USGS  and  f<5F,  the  agencies  most  lifcelv  to  have  an  interest. 

ttmster  -  It  night  be  wise  to  run  it  past  the  Ccelfont  Interagency  panel.  ttcSregor  and 
Russ  were  co-chairpersons. 

Pi. on  -  Three  ley  agencies,  NASA.  N5S  ano  USGS,  are  represented  on  this  Committee. 
Alsost,  de  facto,  we  have  the  interagency  representation  that  we  need.  We  are  only 
eissing  N5F. 

Bundle  -  The  FLlKtl  concert  is  international  in  scope  and  transcends  NASA.  NASA  cannot 
hope  tc  run  the  FUNK  stations  all  c*er  the  world.  The  staticns  established  m  various 
countries  may  be  designated  0-.  NASA  cr  by  some  international  body  as  part  of  the  FUN!, 
network  even  though  they  s er*e  other  purposes. 

Di.-.ofi  -  It  is  critical  that  there  be  scat  sort  of  configuration  control  so  that  the 
stations  produce  high-qualit,  data  in  reasonably  consistent  format.  An  oversight  or 
standards  commit ee  needs  to  be  set  m  place. 

Prescott  -  The  problem  is  that  for  an  international  program  there  isn't  or.e  agencv  that 
hat  overall  responsibility. 

Strange  -  It  is  the  station  coerato-s  that  establish  the  standards  for  their  ewr.  stations. 

Hmster  -  He  could  determine  the  weight  to  bt  assigned  to  each  data  set. 

Strence  -  I  would  object  tc  the  FUWI  network  setting  uo  parallel  stations,  as  that 
would  not  be  a  wise  use  of  federal  funds. 

Winster  -  Redundant  activities  percit  results  tc  be  coopered.  Is  it  better  to  have  one 
activity  and  not  be  certain  of  the  results  or  to  have  twc  activities  that  night  confirm 
the  results^ 


Stra.noe  -  1  a  not  ready  to  concede  that  tr.e  only  way  to  get  adequate  GPS  data  worldwide  is 
to  operate  a  ROGUE  receiver.  However,  that  appears  to  be  NASA  s  opinion  so. 


Hmster  -  Th*  FLU.?;  network  has  not  been  defined,  W*  should  fe*  v«r y  careful  to 
dimiECUtt  th*  argua«nts  vjrscus  GfS  pens c» pants  have  mad*  in  tM  past  free  the 
definition,  *  decade  from  new,  s*  e  f.Ur*  Util  FUNK  network. 

Stf *nat  -  It  wauls  fc*  oor*  fruits*  tc  concentrate  on  in  ideal  network  to  conduct  th* 
that  need*  tc  v*  dent  to  satisfy  th*  various  groups  using  th*  data.  Th* 
pregraa  of  sutler*  fiiS  :s  establishing  is  saving  toward  th*  achievement  cf  werldwid* 
eoftit ermg,  at  th*  ssiltaeitr  le.el.  cf  atas  m  le.el. 

hirst *r  -  1  *au  it  that.  ;f  m  thr*t  or  four  years  same  foreign  university,  a#  Ur 

a«*!»:ing  data  that  c.9**;*pt  t**l  of  KGS,  but  hat  a  different  **t  c'f  mv»;t:cnt,  states 
that  th«  srietdu**!  used  fc,-  N5S  it  ret  csrr *ct.  that  KGS  would  ccntidtr  tuch  an  objectors, 
If  an  independent  set  e*  da:*  and  z*  different  procedures  art  not  availably  how  would  on* 
ever  know  how  to  et  th*  analysis  tetter' 

General  discussion  -  ?k*  data  car  b*  givtn  to  a  number  of  different  groups  fee  analysis. 
KGS  salt*  thru  data  immediately  available  to  any  invrittgator.  The  consequence  si  such 
an  attitude  is  that  on*  should  not  trv  to  define  FUKM  new.  The  definition  would  tvolv* 
as  technology  evolved.  1:  is  alto  t rut  that  if  NASA  defines  th»  FUNK  concept,  it  will  be 
a  HAS  ft  concept.  It  weald  -be  bast  for  an  independent  group,  such  as  this  Committee,  to 
define  th*  concept,  CeoHent  the  possibility  of  a  FllNN  network}  th*  network  was 

not  defined  in  anv  detail.  What  needs  to  it  documented  are  th*  requirements  on  a 
worldwide  basts  that  should  be  coordinated,  cospared  to  th*  activities  m  the  individual 
countries. 

String*  -  He  tnaw  that  certain  ?t~ts  V16!  stations  will  be  established.  Mhat  other  fixed 
VLFl  sites  ire  really  needed  be, end  those  thii  art  presently  planned?  Given  that  GPS 
stations  will  be  established  at  the  planned  VLSI  sites,  where  else  would  one  establish 
permanently  operating  GFS  stations'  All  of  the  problems,  presumably,  have  been  identified 
*  at  Cool  font  and  the  number  of  stations  required  to  study  those  problems  was  established. 
Hhat  is  the  priority  sn  establishing  the  280  stations  recommended'  There  are  groups 
planning  to  establish  permanent  flattens  who  will  be  transmitting  data  to  NSS.  Which 
groups  do  w*  encourage  tho  most1' 

One  of  the  stations  KGS  is  concentrating  an  is  one  in  Antarctica,  because  that  is  where 
the  glaciers  exist  and  where  the  ice  comes  fry *  which  affect  sea  level. 

Fr*scstt  -  Before  one  decides  where  *  station  should  be  established,  on*  needs  to  define 
what  we  mean  bv  a  high  precision  station.:  should  it  be  HASA,  or  should  an  1ER5  type  body 
be  set  up.  It  is  not  needed  ts  determine  which  stations  are  to  be  let  into  the  network, 
but  a  well  defined  set  of  standares  will  enable  us  to  assess  the  quality  of  the  data  from 
each  station. 

Ducn  -  What  qualifies  as  a  good  station  may  not  be  under  any  individuals  control. 
Er  vronsental  effects  that  contribute  noise,  may  not  be  detected  initially:  but.  when 
detected  researches  do  nnt  use  such  stations  in  their  analyses.  A  committee  cannot 
declare,  a  priori,  that  sore  stations  are  good  stations 

flintier  -  A  sisilar  c'Sblea  w;ll  clacut  the  sea  level  stations  along  the  coast.  Special 
rodtl :r.3  techniques  will  be  needed  before  data  from  these  stations  can  be  used. 

6*n*ral  discussion  -  The  group  agreed  that  a  set  of  standards  and  procedures  would  be 
useful.  It  would  help  observer*  to  determine  what  was  needed  in  order  to  achieve 
acceptable  results.  In  addition,  where  there  is  a  difference  of  opinion  as  to  procedures 
and  technologies,  son*  testing  pregram  should  be  established.  Possibly,  this  Committee 
should  enunciate  a  set  of  high  level  goals  and  not  be  very  specific  as  to  procedures  and 
technologies  to  be  used. 
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For  th?  FLINN  network,  the  Committee  sight  not  want  to  indicate  that  all  stations 
should  he  occupied  by  GPS.  Possibly,  the  FUNK  stations  should  be  capable  of  being 
instrumented  with  a  wide  varietv  of  instruments. 

Prescott  -  If  a  network*  nf  geodetic  stations  is  established,  there  would  have  to  be  some 
common  elements.  There  should  be  a  single  data  depository  and  the  data  should  be 
transmitted  in  a  common  fcrea;. 

General  discussion  -  The  question  of  a  responsible  agency  and  the  problems  that  wo^le  be 
encountered  for  an  international  program  were  discussed.  A  soljtton,  such  as  that  wStd 
for  the  International  Latitude  Service  (IlSj  established  under  the  auspices  of  the  iUSG 
and  the  lAd.  was  suggested.  The  1LS  monitored  the  observations  from  5  stations  in  4 
countries.  Stations  did  not  have  identical  instrument*  -  however,  the  observing  program 
was  identical  at  each  station. 

That  is  a  procedure  that  would  have  to  be  established  for  an  Internationa!  program. 
Responsibility  could  not  be  placed  m  one  federal  agency.  Possibly  the  1UG5  or  the  IAS 
would  take  FUNN  on  as  a  special  project  by  setting  up  a  central  bureau. 

Goad  -  The  ISPS  has  requested  proposals  for  a  GPS  service  that  would  contribute  to  earth 
rotation  studies.  An  equivalent  program  for  GPS  say  be  possible. 

From  an  international  point  of  view,  NGS  hM  bscome  the  focal  point  for  orbit 
determinations,  The  problem  that  seems  to  concern  ut  is  whether  NASA  and  NGS,  acting  as 
t-.*  responsible  agent  for  CJGNcT,  will  wort  together  rather  than  separately. 

4* 

Pi-on  -  At  our  last  meeting  the  case  was  made  that  because  NASA  has  a  tracking  requirement 
for  TGPSX,  th tv  would  establish  a  core  network  to  insure  that  they  obtain  the  data  needed. 

Goad  -  If  NASA  contributes  data  from  their  stations  to  CIGNET,  NGS  can  masi&ice  the 
geographical  coverage  b>  putting  their  stations  elsewhere. 

Stranoe  -  For  a  global  program  such  as  the  Global  Climate  Change  Program  which  involves  a 
number  of  agencies,  where  each  agency  has  its  own  responsibility,  there  are  certain 
activities  related  to  flight  missions  that,  if  not  done  by  NASA,  will  not  be  done. 
Another  item  is  the  upgrading  cf  the  capability  of  VLB!  to  higher  accuracies.  However, 
there  will  be  a  worldwide  GPS  orbit  determination  tracking  network,  even  if  NASA  dots  not 
do  it.  The  prer’  ->n  of  the  network  will  be  as  high  as  the  users  desire.  Many  of  the 
components  of  th  INN  network  car.  be  accomplished  without  NASA  participation;  but  there 
will  net  be  a  laser  network  unless  NASA  does  the  work. 

Minster  -  The  FLINN  network  enccaoasses  more  than  GPS  orbits.  With  a  network  of  stations, 
a  focus  on  earth  science  is  possible.  Geodesy  is  only  one  aspect  of  the  program. 

Will  there  be  a  global  GPS  tracking  network  of  a  reliability  that  will  satisfy  NASA  s 
tracking  needs'* 

Stranoe  -  NASA  will  have  to  satisfy  their  own  requirements  for  their  flight  missions.  He 
agenev  would  relv  on  outside  data  which  are  essential  for  their  own  missions. 

Minster  -  Should  the  Committee  reccanerd  that  those  station  that  will  be  run  bv  NASA  and 
those  by  NGS  be  complementary  rather  than  redundant'* 

Stranoe  -  That  would  be  worthwhile,  but  there  are  certain  limitations.  The  three  deep 
ssace  stations  where  receivers  would  have  to  go  in  are  at  Goldstone,  which  is  close  tc 
Moja.e  where  a  receiver  is  in  place;  Australia  where  onlv  a  few  measurements  a  year  will 
be  made,  which  is  close  to  Tasmania  where  operations  will  continue  on  a  regular  basis 
every  5  to  7  days;  and  Madrid,  which  is  close  to  many  stations  operating  in  Europe.  The 
alternative  is  to  move  receivers  out:  one  possibility,  if  we  can  be  assured  that  the  data 
are  good  and  that  they  will  be  made  available  to  NGS  on  a  continuing  basis,  is  to  take  the 
receiver  from  Goldstone  and  place  it  in  South  America. 
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hjjjJLifC  "  Kbit  the  coaounity  is  faced  with  is  a  requireaent  to  have  a  »tt  of  stations 
worldwide*  a  subset  cf  which  is  fun  bv  NASA  in  such  ax  fashion  that  Jf  NASA  get*  nothing 
tin  they  can  still  function  adequate!.  to  satisfy  ihtir  aitsions.  Siailarlv,  HSS  rtidi 
to  run  a  s*t  of  stations  so  that.  even  if  NASA  dots  not  provide  any  data,  NSS  car  satisfy 
th«ii*  Aissicns.  V*  should  tfv  to  ceasing!*  Ihm  two  sets  so  that  the  rest  of  the 
eoaaunity  can  have  its  r equireaenjs  satisfied. 

Rundlt  -  Froo  cur  discussions  1  balls. a  that  the  Cofeoitte*  should  fora  a  panel  on  the 
FllNtf  network.  I  suggest  that  Minster  loo",  into  th*  procedures  a  panel  should  follow  in 
teaming  this  question. 

ACT  1  Off  -  Minster  to  prepare  a  charge  to  too  panel  and  reccaoend  three  or  four  panel 
staberx  and  a  1C*  nuaber  of  alternates.  After  ccrftrrmg  Kith  Roundly,  hsnsttr  it  to 
transait  the  aaterial  to  Grim  who  will  reouest  Board  approval  for  foramg  the  pantl. 

The  reaainder  of  the  session  c*  September  13  and  on  Sepieaber  14  dealt  Kith  the  Coaaittee 
Report  “Seodesv  tr<  the  Year  3233".  After  a  nuaber  of  revisions  suggested  by  the  Reviewers 
and  Coaaittet  aeabers,  the  Coaaittee  approved  the  report.  Voting  for  approval  were: 
Roundlv,  Minster,  Di&on,  Goad,  Metzger,  and  Sailor.  Stein  was  absent. 

ACTION  -  Bundle  to  prepare  letters  to  reviewers  indicating  how  each  of  their  consents  were 
handled.  Copies  of  those  Setters  are  to  be  transacted  to  Orlin. 
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